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Nano Chemical Sensors 
for NASA Mission 
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Nano Chemsensors for 
Terrestrial Applications 
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Nanotechnology Advantages 



Nano-Micro-Macro Hierarchy 



Single- Walled Carbon Nanotubes 



Semiconducting E gap ~ 1/d 
Small changes in the charge-environment of a 
nanotube can cause drastic changes to its 
electrical properties 



Characterization of SWNTs 




SWCNT Chemiresistor: 





Ames Research Center 4 pm gap 







Group 1: with denser SWNTs 

Group 2: with medium density 

Group 3: with looser SWNTs (Sensors start to show 

variation and the extreme case is the single tube device.) 



SWNT Sensor to N02 



Time (s) 







SWNT Sensors’ Reproducibility 
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SWNT Sensor to Nitrotoluene 



Detection limit is 262ppb. 



CNT sensors to Ammonia 






Comparison of CNT sensors to 
different gases and vapors 



Different gases with concentration in ppm 


How to Ensure Selectivity 




Polymer coated CNT Composite Sensors 




Very small response to 5ppm NQ 2 in N 2 -Large response to 5ppm NQ 2 in N 2 




SWNT-Pd Sensor to Methane 




A Pd doped SWNT Sensor for 

Am Research cem Methane Detection 



100 150 200 

Temperature (°C) 



Comparison of CNT with different mixing 
)Cem materials for gases 



N02 CI2 HCI NO 2 CI2 HCI CH4 N02 

(5ppm) (5ppm) (5ppm) (5ppm) (5ppm) (5ppm) (6ppm) (2ppm) 

Gases with concentration in ppm 





Sensing Mechanism of Pd-SWNTs 

to Methane 




Array Approach 
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Twelve sensing elements are on a chip (1cm x 1cm) with heaters and thermistors 









Discrimination of Chemicals 








Flight Demo Unit for Satellite 



channel sensor chip 
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•Final products will be sensor modules, handheld devices, badge 
type detectors, sensor chips for wireless and networking. 





